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ABSTRACT 
Specifically, in response to the changes in student demographics and the location 
and characteristics of the University of Northern British Columbia, this project examined 
and evaluated the effect of entry age upon academic achievement for UNBC's graduation 
cohorts. Participants consisted of2426 graduates (1998 -2003 classes) with entry ages 
ranging from 17 to 67. Regression analysis was used. Entry age, Gender, Attendance 
Patterns (Part-time/Full-time), Admission Types were weak predictors of academic 
achievement for UNBC graduates. Admission GP A was the best predictor across all age 
ranges, which coincides with current research. The entire cohort was then split into three 
groups (Youngest =17-20.99, Middle= 21-29.99 and Oldest = 30+). The results were 
broadly consistent with previous studies on academic achievement measures for the 
various age groups. When the effect sizes were calculated for these groups, the 
differences were trivial. Therefore, when attending UNBC, students will have an equal 
chance of high academic achievement no matter what their entry age, gender, attendance 
pattern, admit type or admission GP A. 
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Introduction 
The primary goal of higher education is to educate students in a systematic 
process that culminates in degree completion. Both the students and the province benefit 
economically and socially when the degree is awarded. However, when a student drops 
out and does not complete the degree, the resources are wasted throughout the entire 
system of higher education. The student, the faculty, the institution and the taxpayer all 
lose. Because universities in British Columbia are funded based on the number of Full-
time Equivalent (FTE) students enrolled, it is in their best interest to retain as many 
students as possible each year. A balance between (a) policies that promote efficient use 
of resources and (b) students who might not fit the traditional frame of enrollment must 
be implemented. With this in mind, stakeholders in higher education need reliable and 
valid information rather than anecdotes or broad generalizations to make informed 
decisions on complex policy issues, such as the timeliness of degree completion. 
During the late sixties and seventies, the concept of 'lifelong learning' began to be 
taken for granted. High rates of cultural and technological change meant that people 
would need to be re-trained and re-educated during their lifetime. Preceding that was the 
rise of 'credentialism' and the need for workforce participants to gain qualifications in 
order to compete for jobs and promotions with the younger generation. Faced with the 
demographic decline in the number of younger students, institutions opened their doors 
wide for mature students. Higher educational institutions began to tap into this large pool 
of latent demand- people quite capable of succeeding in higher education, but who had 
been barred by the rigorous entry requirements (or schooling systems with narrowed 
curriculum choices) of the previous period. 
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As enrollments increase for the different age groups, institutional accountability 
for these new enrollments must be verified. Do younger and older students exhibit 
different patterns of academic achievement? Or can institutions treat their students with 
the same policies and procedures and expect the same results. Should student success 
programs be split to include age differences? 
One known fact about achievement is that academic self-concept appears to be 
one of the moderating variables between ability and achievement. When students feel 
good about themselves they perform well academically. You would presume that 
younger students with very little life experience but plenty of schooling experience would 
perform differently than older students who likely bring lots of family and work 
experience when they come back into the classroom. Self-concepts may be more 
developed for older students than younger students in their goals and expectations but 
less so in their academic abilities. There are differences, but whether or not these 
differences affect academic achievement for the different age groups is the question. 
The British Columbia Teacher's Federation (2002) defines individual student 
achievement in terms of growth in relation to learning goals and expectations set by and 
with individual students. For an education system, goals should be related to the 
intellectual, social, emotional, and career development of students rather than solely on 
intellectual achievement data (BCTF, 2002). At one level of the education, we have one 
group of individuals asking for accountability (University) and on the other we have 
those asking for goals, growth, and personal development (High school). Which is the 
right way, and which leads to best level of academic achievement? How these students 
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approach their attendance in University is critical to their success. The need to 
investigate the possibility of differences between these students as it pertains to academic 
achievement at UNBC is critical. This information will help senior administrators to 
make valid policy decisions that lead to effective recruitment and retention strategies. 
Specifically, in response to the changes in student demographics and the location 
and characteristics of the University of Northern British Columbia, this project will 
examine and evaluate the effect of entry age upon academic achievement for UNBC's 
graduation cohorts for the past six years (see Figure 1). 
Student Demographics Attendance at UNBC Graduation from UNBC 
I Entry Age Academic I .... 
I I Full-time vs. Part-time f -.. Achievement I I 
I 
Gender I I I 
I ' 
I ' 
I 
I 
i_ ~!i~~ _Q~_a}!fi~~~~~~~ _ j ' ' -------!?_~ g~~~- -----' ' 
Figure 1. The effects of entry age upon academic achievement for UNBC graduating 
cohorts. 
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Chapter One 
The Problem 
Rationale and Significance 
Enrolment levels will grow, for demographic reasons, over the corning 
decade. However, steps will be needed to ensure that enrolments, and 
therefore participation rates, grow at the rate needed to sustain growth in 
the knowledge-based economy. Educational institutions of all kinds will 
need to strengthen their capacity to reach a citizenry which is 
increasingly diverse. Institutions and governments need to seize this 
opportunity to work within their jurisdictions and together deliver 
learning opportunities to more citizens in more innovative ways than 
ever. The scope for enrolment growth is greatest amongst adults in the 
workforce, less advantaged youth who choose not to pursue post-
secondary opportunities and individuals from groups at risk of 
exclusion. (Human Resources Development Canada, 2002) 
As rates of participation in higher education increase and policies change to 
expand access to higher education, more and more students from diverse backgrounds 
and experiences are enrolling. The backgrounds that these students bring to higher 
education cannot be changed (although admission requirements have been met), but 
institutional policies and practices can be developed with an understanding of these 
students' needs and objectives. Currently, many institutions offer services to help all 
students succeed at university but the results depend on whether or not the students 
access these services. The rate at which students continue with their studies and graduate 
in a timely fashion reflects not only the university's ability to attract students who are 
well-qualified and well-suited to their courses of study, but also, and more importantly, 
the university's ability to provide the context in which they can succeed. 
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Direction of Research 
The literature review for this project focused on two main streams of research: 
(1) retention of entering cohorts, and (2) examination of graduating cohorts. First, from 
the researcher's perspective, retention (or graduation rates) is not an easy process to 
understand or track, especially when: 
students enter university with different goals, varying amounts of 
motivation, and different intellectual, cultural, and economic resources. 
Each of these has the potential to affect subsequent experiences on-
campus and what students learn over the course of their studies (learning 
outcomes). Moreover, once they start their classes, students ' experiences 
can vary depending upon their contact with faculty, university staff and 
other students. Importantly, on-campus experiences such as these can be 
affected by commitments to work and/or to family (Grayson, 1999, p. 5). 
Second, not all entering students need graduate and not all entering students have the 
same intentions. "As often happens in institutions, in seeking to retain some students, an 
institution may encourage the leaving of others" (Tinto, 1993, p. 144). Therefore, those 
students who enter higher education with the expectation of earning a degree and, for 
whatever reason, take longer to complete it are no less successful than are those who 
complete it in a shorter period of time. Third, these rates do not capture students 
transferring between universities or between the labour market and back again to 
university. Tinto (1993) points out that, "tracking students flow in and out of the system 
is difficult and nearly impossible without state or province wide data sources" (p. 22). 
Therefore, changes in the type of applicants to undergraduate programs in universities 
nationwide has resulted in increased non-traditional (adult) enrollment and reduced the 
usefulness of predictive equations of success based on the traditional students between 
the ages of 17-22. For these reasons, retention was not studied. 
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For the purpose of this paper, the effect of entry age upon academic achievement 
as it pertains to degree completion at UNBC will be examined. Degree completion trends 
are useful for estimating resource demands for particular groups of students (input) and 
specific academic disciplines (output). Prior to the discussion of the research literature, it 
is important to define degree completion as the point in time when students have fulfilled 
all of the requirements placed upon them as regulated by an institution's calendar. Each 
degree requires a specified number of credits and varies with each major and granting 
institution. Attendance Patterns also vary depending on the students' enrollment 
commitment (Full-time or Part-time), their admission type (high school, transfer or 
other), financial commitments (family support, government loans or employment) and 
whether or not courses are offered in a timely manner (scheduling). Other factors that 
can affect attendance patterns are the choice of program (degree), and the academic 
preparedness that the student brings to the program (prerequisite courses, admission 
grade point average (GPA)). 
The purpose of this investigation is to determine whether students' entry ages 
affect their academic achievement upon graduation at UNBC. This information will have 
implications for the current policies and practices at UNBC. 
Research Question: 
Is there a relationship between entry age and academic achievement 
upon graduation for UNBC's graduation cohorts? 
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Subsidiary Questions: 
1. Are there gender differences for the different age groups? 
2. Are there differences in attendance patterns (Full-time attendance vs. Part-
time attendance) for the different age groups? 
3. Are there prior qualification differences (admit types, admission GPAs) for 
the different age groups? 
Background 
Chapter Two 
Review of the Literature 
First, the problem with much of the previous research on degree completion is 
that it has focused on psychological factors such as personality, learning styles and 
intelligence. While psychological factors are important, the correlations with degree 
success have generally proven to be only modest, and some of the research has produced 
contradictory findings (Hoskins & Newstead, 1997). For most universities, the resources 
required to obtain data on these factors are beyond their budgets. Second, students do not 
always cooperate to provide the data required for degree completion studies of this 
magnitude, and when they do the results can be highly biased depending on who 
responds. Obtaining accurate information on what characterizes student life on campus 
both socially and intellectually is limited (Tinto, 1993, p. 48). Institutional research 
analysts have also noted that the data are seldom presented in such a way that they 
provide an accurate picture of how university experiences may change over the course of 
a student's career. Calculating statistics is not as easy as senior administrators would 
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hope; therefore the expected results are not always forthcoming. Furthermore, if 
institutional changes due to political agendas and public accountability measures occur, 
accounting for differences between aggregated data sets becomes even more complicated. 
It would be a "serious mistake to assume that all group members are alike in their 
experiences in higher education, or that all institutions, however similar in structure 
exhibit similar patterns of student learning" (Tinto, 1993, p. 72). It is important when 
generalizing results that they are supported by data that justify the direct correlations. 
Fourth, Pascarella and Terenzini ( 1991) report that important changes occur as a 
cumulative result of social and intellectual experiences over an extended period of time, 
not just one event or experience (p. 610). Measuring data during a student's academic 
career would be beneficial for justifying these changes but not always possible in 
institutions with limited budgets. Finally, a lot of retention issues are directly related to 
the type of students initially enrolled rather than to any institutional effect (Astin, 1997, 
p. 648). While institutions may hope that their instructors are making a difference in 
their students' academic intellect, there are still limitations to growth due to students' 
diverse backgrounds and experiences. 
Another limitation of the prior research on degree performance is that most 
investigations are usually based on American institutions (not Canadian), and that the 
results may not be consistent with what goes on in any one university. For this reason, 
the researcher chose the method of a case study for this investigation. 
Given the changing student demographics, it must be recognized that it will not be 
possible for many students to complete a degree in four years. However, it is incumbent 
upon the province and institutional policymakers to provide an educational environment 
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that reduces to the greatest extent possible the impediments that lead to an increase in the 
time it takes to earn a degree. Stakeholders must not lose sight of the fact that the 
ultimate goal is degree completion. Reduction of the time to degree completion must be 
tempered with this goal in mind. 
Present research examines the relationship between entry age and academic 
achievement in conjunction with a variety of other independent variables (gender, degree, 
pre-university traits [admit type and admission GPA where applicable], attendance 
patterns, and year of graduation). The variables chosen for this study were determined 
with great care and narrowed down from a long list of possible factors affecting academic 
achievement. This was accomplished by creating a database of pilot information 
retrieved by the researcher prior to the research and determining which variables would 
possibly effect academic achievement prior to analysis. Upon obtaining approval, the 
major limiting factor was based on the ability to extract these variables from a large 
computer database in a timely fashion. Data discrepancies had to be verified, and 
deadlines were not always met as hoped for by the researcher. In the end, the variables 
identified were ones which are of considerable practical and theoretical interest, and have 
attracted previous attention in the research literature (Astin, Tsui, & Avalos, 1996; 
Hoskins & Newstead, 1997; Woodley, 1984). 
Age and Academic Achievement 
There is a commonly held myth that mature students are at a disadvantage when 
studying at university (Richardson, 1994). Although, this may have been the case in the 
1960's and 1970's, research by Tinto (1993) found that "adults are more likely to be 
- 9-
responsive to employment outcomes of university than are most other students and 
therefore persistence is a function of their commitment and the perceived utility of their 
education for future employment" (p. 76). This may also be due to the changing formats 
of what constitutes learning in higher education. E-learning, audio & video conferences, 
distance learning, and correspondence are becoming more popular with student 
populations that are constrained by their geographic locations. Mature students that have 
both institutional and personal support are more likely to be motivated to achieve success 
than are those without no matter what were their qualifications on entry (McGivney, 
1996, p. 133). In some cases, success leads to persistence and persistence leads to 
continued success. In other cases, the study skills and habits required for successful 
academic performance cannot be predicted from past high school performances but must 
come from other experiences (Tinto, 1993, p. 48). Concerning what is expected of them, 
students are now given many choices within the classroom, and they can question and 
negotiate alternatives depending on their situations. Faculty are more responsive to the 
needs of students while still maintaining academic excellence. Reports from some 
institutions indicate that older students are currently no more likely than younger ones to 
discontinue programs of study, and their performance is as good as, if not better, than that 
of other students in many subjects (McGivney, 1996; Cantwell, Archer, & Bourke, 2001). 
The researcher believes that the change in delivery styles and access to higher education 
has lead to this increase in retention for all students. Contrary to this notion, prior 
research has consistently shown that students who enroll in university immediately after 
high school have a higher rates of retention and graduation than do those who delay 
enrollment (King, 2000; McCormick, Horn, & Knepper, 1996). But, does this mean they 
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have higher academic achievement than do those students who delay their entry into 
higher education for personal or career choices. 
Contrary to these findings, examination of the University of Alberta academic 
records found that grade point averages were significantly lower for non-matriculated 
students than for regular high school graduates, and were related to age and gender when 
admission status was controlled within the Faculty of Arts (Golec, Gartrell, & Sveinson, 
1995). Non-matriculated admissions have a variety of different rules and regulations 
placed on them by individual institutions. Future studies in this area must take this into 
account. In the end, the results were believed to come from the institution's lack of 
acquainting 'mature' applicants with the demands of university life and not supplying 
them with the chance to assess their own abilities, interests and motivations (Golec et al., 
1995, p. 432) . As stated before, institutions must be prepared to offer assistance and 
support to these newly-admitted students to ensure their success. Golec et al also concur 
that "increased access for mature students cannot be successfully implemented without 
the application of significant organizational resources" (p. 433). Institution wide support 
of these organizational resources must be given priority to ensure equality for all 
students. 
Age and Attendance Patterns 
There is conflicting data regarding how long students take to complete their 
degree. On the one hand, some research states that time to degree has been increasing in 
institutes of higher education. This increase can be attributed to a variety of factors . 
First, due to reduced course offerings in response to budget cuts, students are having 
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difficulty enrolling in required courses for their degree programs (McCormick et al., 
1996, p. 11). UNBC is no different than any other institution and through budgetary cuts 
has had to reduce the number of courses available to their students. This decreases the 
amount of choice that students have when completing their degrees and sometimes 
affects their time to degree if no choices are available at all. Second, adults are returning 
to university on a part-time basis in order to compete with a more-qualified and younger 
workforce (Fuller, 2001, p. 236). Here at UNBC, tuition for faculty and staff is waived 
for full-time permanent employees as an incentive to both increase their education 
attainment and improve student retention. Working full-time and studying part-time will 
always increase the time it takes students to complete their degrees. 
Other factors that can affect a student's attendance are political, economic, social 
and cultural. Politically and economically, student's attendance will depend on the 
support that the current government gives to institutions of higher education and their 
students. Five years ago in British Columbia, there was a tuition freeze which allowed 
students to attend without fear of increased fees. With the election of the current political 
party, tuition fees have increased approximately 75% at UNBC in the last three years. 
This has a direct bearing on students' attendance patterns especially when economics are 
concerned. Socially and culturally, students who have support both within and outside the 
institution are likely to have higher attendance patterns than are those without that 
support. 
On the other hand, recent statistics from The University Presidents' Council 
(TUPC) demonstrate that the majority of students in British Columbia are studying full-
time using alternative courses to meet the requirements of their degree programs. This 
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does not mean that the time to degree is decreasing but that students are completing their 
degrees on time. Again, the researcher believes this is due to the rising cost of tuition 
fees in British Columbia and throughout Canada, not by student choice. In reality, 
increased tuition fees usually result in increasing the number of full time students but 
very little growth in student population. Other avenues of recruiting must be sought to 
fill the void of those students not economically able to attend. This usually means those 
that are working full time and studying part time. Only time will tell. 
The researcher concurs with McCormick et al ( 1996) that these changes in student 
demographics along with political, economic, social and cultural trends have directly 
increased the average time to degree completion and developed a new group of students 
that is highly motivated to succeed (p. 12). With regard to age differences, research in 
Australia demonstrates that "mature students on average take longer to complete their 
courses than do younger students, although the completion time is not uniform across 
disciplines" (Shah & Burke, 1999). Again, we need to look at the factors behind the 
attendance patterns to prove whether or not this is true for UNBC. 
Gender and Academic Achievement 
Canadian statistics for university qualifications granted by field of study and 
gender statistics indicate that more females (58.2%) are graduating than are males 
( 41 .8%) for the majority of degrees, certificates and diplomas (Statistics Canada, 1998). 
According to Saunders & Woodfield (n.d.) women are more likely than men to complete 
their degrees and they are generally out-performing men in terms of the quality of degree 
awarded. Only in the Engineering, Applied Sciences, Mathematics and Physical Sciences 
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are there more males (74.5%) graduating than females (25.5%) (Statistics Canada, 1998). 
However, Tin to ( 1993) found that married females may take longer to complete degrees 
than do married males. He also points out that the student body is changing as the mature 
student ratio increases along with an increase in female enrolments. Although ethnicity is 
not a part of this study, it is worth noting that males and females from different cultures 
may experience different amounts of external pressure to complete their degrees. 
Prior Qualifications and Academic Achievement 
Due to global, cultural and economic trends in Canada, more non-traditional 
students are entering higher education with entry qualifications other than high school 
transcripts or transfer credits. For UNBC, approximately 25% of the new students 
admitted and registered in the Fall 2002 semester were considered to be in this non-
traditional admission category (UNBC Office of Institutional Analysis, Fall 2002 Cohort 
Attrition Analysis, 2003). For UNBC, non-traditional entry has opened up an untapped 
source of knowledge that brings breadth and life experience to the classroom. Students, 
who in .the past have been unable to apply using the traditional route of high school 
diploma or college transcript, can now apply to universities under non-traditional 
admission categories and prove that they are capable of success in higher education (see 
categories below). But do these students in fact have an advantage over traditionally 
admitted students. 
Traditionally, the majority of students are defined as high school or transfer 
students but this has changed as more students enroll at UNBC under non-traditional 
categories or circumstances. Current admission categories include: 
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High school- is a student who has attempted less than 15 credits of post-
secondary education, who steps directly into university without an 
extended break after secondary school, who usually pursues a degree on a 
continuous Full-time basis and has at least a 65 % average on their 
admission requirements; 
Transfer- is a student who has attempted 15 credits or more of post-
secondary education at another institution and received at least a 2.00 
cumulative GPA on those credits 
Other- are classified into two groups at UNBC 
Mature - each mature student application will be reviewed on its own 
merits. Mature applicants must be: 
• permanent residents of British Columbia 
• out of school for at least three years 
• 21 years of age on or before the first day of classes 
Special Entry- where applicants do not meet the requirements under any 
specific category of admission, or where there are extenuating 
circumstances (University of Northern British Columbia Calendar 
2003-2004 Admission Requirements) 
Pre-university traits (admit type and admission GPA) and academic achievement 
are topics that have been extensively studied in North America. Astin, Tsui, & Avalos 
(1996) state that "high school achievement is a good predictor of whether or not a student 
will complete his or her studies"( p. 16). But does it mean that they will achieve any better 
than will those with lower admission GPAs, transfer in from other institutes, or enter at an 
older age? Other research shows that academic achievement appears to influence 
persistence directly, no matter the student's background (Astin, 1975, p. 98). If this is the 
case, then students will be highly motivated to complete their degrees if they are doing well 
academically. But the real question of "institutional effectiveness," especially as it relates 
to "degree completion cannot be adequately addressed without considering the academic 
preparation levels of the students when they initially enroll" (Astin, Tsui & Avalos, 1996, 
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p. 16). Institutions must evaluate their students entry qualifications to determine whether 
or not their recruitment and retention strategies are increasing enrollments which will lead 
to increased graduation rates. The research studies by Pascarella and Terenzini (1991) and 
Tin to ( 1993) clearly indicates that students who transfer to a university generally require 
more time to complete their baccalaureate degree program than do students who are 
admitted directly to a university. As UNBC is one of the most transfer-friendly institutions 
in BC, accepting up to 90 applicable transfer credits towards a student's degree, it will be 
interesting to determine whether or not this factor is true for our students. Tinto (1993) 
does point out that the increase in time may be due to the roadblocks that transfer students 
face when moving from one institution to another (p. 190). 
Degrees Awarded and Academic Achievement 
With accountability being a huge component of provincial funding, institutions 
have begun asking for statistics on whether or not their students are graduating at a rate 
commensurate with their academic preparation. While individual institutions have 
limited control over who applies to their institutions, they do have access to statistics on 
their graduates. Institutions also control what goes on in the classroom through degree 
regulations and faculty selection which is critical to academic achievement. At UNBC, 
students are admitted to the University, not to a specific degree program (except for 
Nursing, Social Work and Environmental Engineering), therefore students are able to 
explore their interests much more easily than if admitted to a particular degree program. 
But making changes to their degree programs tends to lengthen their time to degree 
completion; therefore limiting enrollment based on prior qualifications is one of the best 
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ways to ensure that students do not change their majors. Kramer, Higley & Olsen ( 1994) 
state that "47% of graduates in any given year of study chose their graduation major upon 
admission, and that females tend to change their major less than do males" (p. 90). If this 
is the case, then over half the students graduating in any year would take longer than 
normal to graduate. Kramer et al. ( 1994) argue that changes in majors are usually a 
reflection of unreal expectations and gravitation to a major more in line with student 
skills and interests (p. 94). These changes in majors can mean that the education already 
completed is no longer applicable to the desired degree. To the individual, this means 
extra time to complete the new degree as well as wasted time (depending on interests) 
effort and tuition. Furthermore, Kerr & Ebb (1991) found that students who are 
academically talented (high entering GPAs) tend to experience frustration with choosing 
a major, delay decision making, and change majors more often than average students (p. 
309). 
There is very little research on age and academic performance across disciplines. 
This may be because not all institutions categorize their majors/degrees in the same way; 
therefore, generalization is not appropriate. Astin ( 1993) argues that "predicting GPA 
across different institutions simultaneously makes little sense, since grading systems and 
academic standards differ so much" (p. 187). Nevertheless, it seems reasonable to infer 
that differences exist and that some of them have been fairly consistent over many years 
(Hoskins & Newstead., 1997). With regard to academic performance, Woodley (1994) 
found no overall differences between students of differing ages. However, the research 
conducted did show that older students tended to do better than younger ones in the arts 
and social sciences, but worse in the sciences (p. 39). 
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Summary 
The purpose of this project was to investigate the effect of entering age upon the 
graduating classes of UNBC students for the past 6 years as predictors of academic 
achievement (see Figure 2). 
Student Demographics Attendance at UNBC Graduation from UNBC 
~~--E_n_tr-=-y_A_g=-e-----1:--- :- -~~~l~~i-~~- ~~~ ~;;t ~;i~~- ,r-: ----t .. ~ A~~:~~:e~t 
: ~ I 
I ~------------------------J I Gender 
I I 
I I 
! Prior Qualifications : _____________________ J :_ ------!?_~g~~~-------' 
Figure 2. 
The effects of entry age upon academic achievement for UNBC graduating cohorts. 
Other aspects of this investigation that were examined were Attendance Patterns 
(Full-time/ Part-time- average number of credits taken per semester), Prior Qualifications 
(High school, Transfer, Other), and Gender. Is there a large number of non-traditional 
students progressing slowly through the system for UNBC's graduating classes? What 
percentage of UNBC's graduates complete their university degrees Full-time versus Part-
time? Has the standard path of X number of credits/courses per semester per year to 
degree completion become the exception rather than the rule? Does gender and age 
affect the attendance patterns? 
- 18-
Case Study 
Chapter Three 
Method 
For the purposes of this research, the method of a case study has been chosen. 
This type of approach allows the researcher to examine a single site for one or two 
purposes of unique interest, with little or no interest in generalizability (Davey, 1991 ). 
The research being presented relates only to the University of Northern British Columbia, 
within the framework of current literature. However, the method of analysis used to 
discover the relationships between the variables is generalizable. What the research will 
infer will only be specific to UNBC, which makes this study unique in its analysis. A 
pitfall of this methodology lies in the researcher' s inability to specify the question to be 
examined (Davey, 1991). This analysis will investigate the relationship between age upon 
entry and academic achievement upon graduation for UNBC's graduation cohorts. 
Institutional Background 
As the data relate to a single institution, it is important to note some unique 
characteristics of UNBC. UNBC was founded in 1990 with its first enrollment intake in 
1992 and its first graduating class in 1994. It was founded as "a university in the north, 
for the north". It "holds as its mission to improve the quality of life in the region, the 
province, and beyond, by attaining the highest standards of undergraduate and graduate 
teaching, learning, and research" (UNBC Calendar 2002-2003, p. 4 ). One of the values 
that is important to the UNBC community is its goal of continuous lifelong learning 
which is a necessary part of human development. UNBC currently has just under 3300 
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students studying at the undergraduate level, with the five top enrollment courses being 
Biology, Computer Science, Psychology, English and Forestry (MacLean's 2003). The 
majority of students are admitted to the University with a minimum of a 65% average 
from high school or 2.00 GP A from college/university transfer. The exceptions are 
Nursing, Social Work, Education, and Environmental Engineering, each of which has a 
higher set of admission criteria. Students admitted by categories other than high school 
and transfer are admitted on an individual basis after meeting the stated criteria in the 
UNBC Calendar (seep. 17-18 of the 2003-2004 UNBC Calendar). The average entering 
GPA for Fall2002 was 80.3% for high school admissions and 2.87 for transfer students 
(MacLean's 2003). Entering GPAs are not calculated for other admission categories. 
Although the majority of students are drawn from Northern British Columbia, the student 
intake is drawn from all parts of Canada and a minority (approximately 4%) are 
international students. 
The University of Northern British Columbia, implemented the BANNER student 
information system in the Fall of 1996. The BANNER system works on an Oracle 
relational database platform. This enables analysts to link all parts of the system, Human 
Resources, Purchasing, Finance, Student Records, and Alumni/Development through a 
set of tables which are tied to a unique identifier called a PIDM (unique personal 
identification number). Each and every student has a unique PIDM that is different from 
his or her student ID. The PIDM can be linked to all transactions for that student such 
that it allows for data analysis of students without violating the Freedom of Information 
and Protection of Privacy Act (FOIPOP). The data for this analysis has been collected 
entirely from student records (application form, academic transcripts). Therefore it is 
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limited to information routinely collected and held by the Registrar in electronic form. 
One advantage of using student records is the cost efficiency of available information. 
The use of this type of database makes it likely that the proposed analysis could be easily 
replicated at other universities and colleges even if the information system is not the 
same. 
Ethics 
Academic achievement data, student demographic and admission information will 
be extracted on the last six graduating cohorts. Quantitative analysis will be conducted to 
compare the academic achievement of students based on the entry age within each 
graduating cohort. Data confidentiality is protected in accordance with the FOIPOP 
regulations. The identity of students is not required to perform any of the analyses, nor 
will it be part of the completed research. Consent from students was obtained on the 
registration form, which included the following information release statement that all 
students sign when they register each semester. 
Students are advised that the use of information provided on this 
registration form, as well as other information contained in a student 
record, complies with the BC Freedom of Information and Protection of 
Privacy Act, and with the policies and procedures of the University of 
Northern British Columbia. In addition to the internal administrative 
use related to student admission, registration and status, student 
information may also be used in strict confidence in University 
research and planning. Certain student information is provided on a 
confidential basis to Statistics Canada as governed by the Canada 
Statistics Act, and the BC Government. The internal use of student 
records, and the obligatory report of student data to external bodies respect 
the absolute confidentiality of student information. (emphasis added) 
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This analysis of data fell under the balded section- the results are considered University 
research and planning, since it is an evaluation of the relationship between entry age and 
academic achievement upon graduation and the results are of interest to UNBC's Senior 
Administration and to its Recruitment and Retention Committee. 
Data Collection 
The database created for this research encompassed the graduating cohorts from 
1998 to 2003. These cohorts were chosen based on UNBC's first high school admission 
in 1994. Therefore, trends in the data over the past 6 years at UNBC can be analyzed. 
The database compiled for this study, included date of birth, date of entry to the 
university, credits taken, semesters attended, entry qualifications, gender, admit type, 
admit major, admission GPA (where applicable), institutional GPA and degree obtained. 
The principal student variables of interest were entry age, gender, prior 
qualifications (admit type and admission GPA where applicable), degree, year of 
graduation, attendance patterns and academic achievement. Entry age is calculated based 
on the first day of the month in which the students began their program at UNBC. 
Gender was determined from the data values, F = Female and M = Male, in the student 
demographic tables of the database. Admit Type categories were divided into three 
categories and extracted based on first entry into UNBC: High school, Transfer and Other 
(see Definitions p. 12). Classification of Degree granted was based on the graduation 
record information Bachelor of Commerce (BComm), Bachelor of Arts (BA), Bachelor 
of Science (BSC), Bachelor of Science in Nursing (BSN) and Bachelor of Social Work 
(BSW). Attendance Patterns (Full-time and Part-time) were determined for each student 
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by taking the total credits taken at UNBC and dividing it by the total number of semesters 
attended to produce an average for each student. Students with less than 12 credit hours 
were considered Part-time, those with 12 or more were considered Full-time. Academic 
Achievement was extracted for each student from the Institutional Grade Point Average 
(GPA) field which is calculated on all courses taken (passed and failed), excluding 
repeated courses. Transfer credit was not included in the calculation. 
Student's entry age is of primary importance to this study as a recruitment tool. If 
one group of students is doing better than another group then this is an important factor in 
recruiting. On the same note, once we have the students in the door it is important to 
retain these students to degree completion. Ensuring that programs are in place to help 
students of various backgrounds, experiences and needs, is critical to the success of all 
students. Second, current Statistics Canada data focuses on females outperforming 
males. If this is the case, then it is important for future recruits to know which 
institutions are gender-biased. Determining whether or not this is true will be a valuable 
statistic when recruiting students to UNBC. 
This study's population consisted of a total of 2800 alumni students graduating 
from 1998 to 2003. Of those 2800, 374 students were excluded from the data because 
they had continued to take courses at the Undergraduate (UG) level at UNBC and 
therefore their current cumulative grade point average (CGPA) would not reflect their 
CGPA at the time of graduating from their first degree. As GPA is the dependent 
variable, the researcher needed to make sure that all students' CGP As reflected their 
achievement at graduation time, therefore those records were excluded. 
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Limitations 
One limitation with the data collection relates to students dropping out and re-
entering UNBC under other admission categories. In these cases, the student's original 
admit type and degree/major were extracted and compared with the student's 
degree/major upon graduation. Not all majors were represented within each age category 
upon graduation; therefore, comparisons between majors may not be applicable. 
Admission GPA was not available for all of the students. Note: 1416 of the 2426 alumni 
had Admission GPAs (58.4%). The low numbers are due to either the information 
missing from the current student database (due to conversion or data entry error) or that 
the students were admitted under the Other admit type which may or may not have an 
admission GPA depending on the circumstances. 
Due to the time required to fully analyze all of the independent variables, the 
researcher chose to exclude examining attendance patterns, admit types, and degrees 
awarded for the entire cohort and focus on the entry age and gender effects on academic 
achievement. Time permitting after graduation, this research will be completed for 
personal and possibly publication purposes. Although Admission GPA was left in the 
initial analysis, it is important to note that this information may not be as good an 
indicator of academic achievement as research states. As the time between assessment of 
the admission criteria and entry into an institute of higher education increases, the 
researcher believes that this information becomes secondary to the individuals 
experiences prior to admission- family life, career, etc. 
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Statistical Analysis 
In determining the predictive value of the entry age variable on academic 
achievement, linear regression was used to determine the significance of the 
relationships. Degrees of normality were determined prior to completing the regression 
analysis because normality of the criterion variable is an assumption of linear regression. 
This also allowed the researcher to ensure that there were no outliers in the data. Gender 
was added as a dichotomous variable and given the coding ofF= 1 and M = 2. Then, the 
data were split into subgroups to see if there were any effects on different entry age 
groups (Youngest= 17-20.99, Middle= 21-29.99 and Oldest= 30+). This analysis was 
followed by reviewing what other factors that might affect Academic Achievement; such 
as, Average Full-time (FT) and Part-time (PT) Attendance (Less than 12 credit hours per 
semester= PT, 12 or more credit hours per semester= FT), Admit Type (High school, 
Transfer and Other), Admission GPA (where applicable) and Degree Awarded (BSC, 
BA, BComrn, BSN and BSW) 
In assessing the interactions between the different variables, linear regression 
analysis was used to determine whether any relationships existed between the dependent 
variable Academic Achievement, and the other independent variables. Correlational 
measures were implemented to measure the effect of entry age and the other independent 
variables taken with Academic Achievement. 
Simple Regression Equation: Y=A+BX 
Where the Y variable can be expressed in terms of a constant A and a slope B 
times the X variable. The constant is also referred to as the intercept, and the 
slope as the regression coefficient orB coefficient. 
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Multiple Regression Equation for hypothesis: 
Where the independent variables are X 1 =Age and X2 =Gender 
By obtaining an estimate of the value B, a statement can be made as to the effect 
of changes in entry age on GPA for our sample size. From this estimate of B, inferences 
can be drawn about the behaviour of all students graduating from UNBC. The hypothesis 
is based on the implicit assumption that only entry age and GPA differ between these 
students. However, other things, such as gender, admit type, attendance patterns and 
degree awarded, are not likely to be the same and no doubt affect the student's GPA. 
There is also randomness in a student's behaviour; that is, for no apparent reason, 
students who has the same characteristics as other students may choose not to study. 
Thus one would NOT expect the data points to lie consistently on a straight line, even if 
the line did represent the average response to changes in entry age. It is for this reason 
that for a particular value of age, it is appropriate that the regression line be chosen so as 
to predict a value of GP A that is as close as possible to the GPA observed at that entry 
age level. 
Chapter Four 
Results 
Is there a relationship between entry age and academic achievement (GPA) for 
UNBC graduates? In assessing the interactions between the different independent 
variables, and the dependent variable, academic achievement, the following results were 
attained. 
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Entire Cohort 
Given the evidence supporting increased enrollments of older students, it is 
reasonable to assume that entry age would have an effect on academic achievement. 
Descriptive statistics are presented in Table 1 for this analysis. 
Table 1 
Entry Age, Gender and GPAfor all subjects 
Variables M SD N Possible Range 
GPA 3.07 0.53 2426 1.95- 4.30 
Entry Age 23.47 6.55 2426 17.05-67.03 
Code Percentage N 
Gender l=F 54.4% 1320 
2=M 45.6% 1106 
Correlations among the two independent variables, gender and entry age, and one 
dependent variable, GPA, are shown in Table 2. Entry Age negatively correlated with 
GPA but both GPA and Entry Age correlated negatively with Gender. The correlation 
coefficient indicates only whether or not the two variables move in the same or opposite 
directions and it specifies the degree of linear association. Low correlations between the 
two independent variables ensure that there are no interactional effects between them 
when running the regression analysis against the dependent variable. 
Table 2 
Pearson Correlations Among Entry Age, Gender and GPA at Graduation 
GPA 
Entry Age 
Gender 
GPA 
1.000 
Entry Age 
.232 
1.000 
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Gender 
- .181 
- .067 
1.000 
.-------------------- --- --
A linear regression analysis was completed with GPA as the dependent variable 
and entry age and gender as the independent variables. All analyses for this study were 
performed using SPSS Regression (SPSS 11.5, 2002). 
There is an assumption of linear regression that the dependent variable is 
normally distributed. The initial results of the regression showed a normally distributed 
histogram for GPA, as seen in Figure 3. Therefore, transformations were not required of 
the original data. 
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Figure 3. 
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Normal GPA distribution for entire cohort. 
Std. Dev =.53 
l'v1ean = 3.07 
N =2426.00 
Table 3 shows the results of this linear regression. There was a significant 
relationship between entry age and gender on GPA [F(2, 2423) = 107.16, p < .001]. Both 
independent variables, entry age b = 0.0 18; and gender b = -0.177 are significant 
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predictors (p < .001). That these effects are small is further illustrated when R2 was 
examined. The regression explains only 8.1 % of the total variation in GPA. The 
regression coefficient for entry age, 0.018, indicates that GPA increases only 0.018 for 
each year of increase in age. Gender differences account for only .177 GPA units 
favouring females. The regression coefficient is more informative since it indicates how 
much the dependent variable changes as the independent variables changes. The beta 
values .211 and .166 indicate that the two variables are of similar importance, the values 
favour entry age over gender. 
Table 3 
Summary of Linear Regression for Variables Predicting GPA (N=2426) 
Variable b Std. Error Beta t Sig. 
(Constant) 2.908 .050 57.848 .000 
Entry Age .018 .002 .221 11.299 .000 
Gender -.177 .021 -.166 -8.531 .000 
Total variance accounted for: R- = 0.081 , adjusted R- = 0.081 (p < .001) 
Gender 
When the relationship between Gender and Academic Achievement was 
examined, Female students (23.87) were on average slightly older than male students 
(22.99) upon entry (see Table 4). Female students had a higher average mean GPA 
(3.16) then did male students (2.96). This may seem significant from the measures but 
when analyzing the differences for the effect size, the results were trivial (Cohen's d = 
M 1 - M2/SD = 0.20/0.52 = 0.38). Therefore generalizations about academic achievement 
differences between the two genders are not warranted. 
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Table 4 
Entry Age and GPAfor all subjects by Gender 
Gender Variables M SD N Possible Range 
Females GPA 3.12 0.53 1320 1.95- 4.29 
Entry Age 23.68 6.84 1320 17.05-57.93 
Males GPA 2.96 0.52 1106 1.96- 4.30 
Entry Age 22.99 5.71 1106 17.38- 67.03 
Prior Qualifications- Admission GPAs 
In reviewing the literature, Admission GPA was the one independent variable that 
was recognized as having the most substantial effect upon the variance for academic 
achievement. Therefore, the researcher felt that this variable needed to be added to the 
analysis for the entire cohort. 
Prior to completing the regression analysis (see Table 5), the two groups, those 
with Admission GPAs (Group 1, N =1416) and those without (Group 2, N = 1010), had 
to be analyzed to determine whether or not generalizations could be applied to the entire 
cohort. The degree of normality for each distribution was almost identical (skewness s = 
.030 & s = .200 respectively). See Figure 4 & 5. Although Group 1 had a higher average 
graduation GPA (3.12) than Group 2 (3.00), the standard deviation for this regression was 
0.53 and therefore the differences were trivial (Cohen's d = M 1 - M2/SD = 0.12/0.53 = 
0.23) and thus generalizations can be made to the entire group. 
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Table 5 
Entry Age, Gender and GPA by Admission Group 
Variables M 
GPA 3.12 
Entry Age 23.68 
Code 
Gender l=F 
2=M 
GPA 3.00 
Entry Age 23.17 
Code 
Gender 1=F 
2=M 
SD 
0.53 
6.84 
Percentage 
55.0% 
45.0% 
0.52 
6.12 
Percentage 
51.9% 
48.1 % 
N 
1416 
1416 
N 
602 
492 
1010 
1010 
N 
524 
486 
Std. Dev = .53 
rvlean = 3.12 
N= 1416.00 
2.00 2.25 2.50 2.75 3.00 3.25 3.50 3.75 4.00 4.25 
2.13 2.38 2.63 2.88 3.13 3 .38 3.63 3.88 4.13 
GPA 
GP A distribution for students with Admission GPAs 
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Possible Range 
1.95- 4.30 
17.05-67.03 
1.95- 4.20 
17.21-57.93 
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Figure 5. GPA distribution for students without Admission GPAs 
Correlations among the three independent variables, Entry Age, Gender and 
Admission GP A, and one dependent variable, GP A, are shown in Table 6. The low 
correlations between the independent variables ensure that there are no interactional 
effects between them when these variables are regressed against the dependent variable. 
Table 6 
Pearson Correlations Among Entry Age, Gender, Admission GPA and GPA at 
Graduation for students with Admission GPAs 
GPA Entry Age Gender Admission GP A 
GPA 1.000 .233 - .158 .498 
Entry Age 1.000 - .062 .002 
Gender 1.000 - .129 
Admission GP A 1.000 
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When admission GPA was included in the regression analysis (see Table 7), the 
results produced a R2 = 30.6% with a unique variance upon GPA [F(3, 1412) = 209.347, 
p < .001)]. The beta values .227 (entry age), .082 (gender) and .487 (admission GPA), 
although similar, indicates that admission GPA was favoured. The regression coefficient 
for both entry age, 0.0 17, and gender, 0.082, increased GPA only slightly but admission 
GPA accounts for an increase of 0.416 graduation GPA units for every unit of admission 
GPA, which is definitely the most significant independent variable. 
Table 7 
Summary of Linear Regression for Variables Predicting GPAfor students with Admission 
GPAs (N=l416) 
Variable b Std. Error Beta t Sig. 
(Constant) 1.556 .084 18.519 .000 
Entry Age .017 .002 .227 10.224 .000 
Gender - .086 .024 - .082 - 3.644 .000 
AdmGPA .416 .019 .487 21.803 .000 
Total variance accounted for: R2 = 0.308, adjusted R2 = 0.306 (p < .001) 
Age Group Cohorts 
Because UNBC attracts students from a large age range, the researcher decided to 
split the cohort into groups. For the purpose of this study the groups were divided into 
those under 2l(Youngest), those between 21-30 (Middle) and those 30 and over (Oldest). 
The researcher considers the Youngest group to be those that are just leaving high school, 
or have taken a couple of years off to earn some money to attend an institute of higher 
education. The Middle group are those students who have probably attended another 
institution, have worked in the field and are either upgrading or finishing up some other 
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educational endeavours. The Oldest group are those students who prolonged their return 
for work or family reasons or are progressing slowly towards their academic goal of a 
degree. This group of students may also be faced with economic changes in their current 
careers causing them to refocus or change their goals. 
Mature students are a significant element of the body of students in higher 
education. In this report we define mature students as those students who commence 
their university study aged 30 or over, and we focus where statistics allow on this group. 
When reviewing the results, there was a definite difference for those 30 and over. When 
split into Age Groups, the regression analysis yielded similar results to the entire cohort 
with a notable exception for the Oldest (see Table 8). 
Table 8 
Entry Age, Gender and GPAfor all subjects by Age Group 
Age Group Variables M SD N Possible Range 
Youngest GPA 2.996 0.519 1094 1.96- 4.30 
Entry Age 19.082 0.976 1094 17.05-20.99 
Code Percentage N 
Gender l=F 55.0% 602 
2=M 45.0% 492 
Middle GPA 3.059 0.521 1048 1.95- 4.29 
Entry Age 23.979 2.302 1048 21.00-29.99 
Code Percentage N 
Gender 1=F 50.5% 529 
2=M 49.5% 519 
Oldest GPA 3.372 0.483 284 2.10- 4.27 
Entry Age 38.473 6.598 284 30.01- 67.03 
Code Percentage N 
Gender 1=F 66.5% 189 
2=M 33.5% 95 
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Females tend to comprise a slight majority of graduates for two younger age 
groups but more noticeably for the Oldest Group, two-thirds of the students (see Table 8). 
The mean GPA (3 .37) also was noticeably higher for the Oldest Group than it was for the 
other two Groups, 3.00 (Youngest) and 3.06 (Middle). 
Correlations among the two independent and one dependent variable are shown in 
Table 9 for each of the age groups. Low correlations between the independent variables 
ensure that there are no interaction effects during the regression analysis. 
Table 9 
Pearson Correlations Among Entry Age, Gender and GPA at Graduation 
by Age Group (N=2426) 
Age Group 
Youngest 
Middle 
Oldest 
GPA 
Entry Age 
Gender 
GPA 
Entry Age 
Gender 
GPA 
Entry Age 
Gender 
GPA 
1.000 
1.000 
1.000 
Entry Age Gender 
0.049 - .121 
1.000 .017 
1.000 
0.141 - .214 
1.000 - .018 
1.000 
0.115 - .195 
1.000 - .060 
1.000 
The initial results of the regression showed a normally distributed histogram for 
GPA for the entire cohort but when split into the three age groups, the results were 
different, as seen in Figure 6, 7, and 8. Figure 6 (s = .213) and 7 (s = .038) are normally 
distributed but Figure 8 (s = .412) reveals a slightly negatively skewed distribution for the 
Oldest Group of students. 
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Std. Dev = .52 
lli1ean = 3.06 
N = 1048.00 
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Table 10 shows the results of the linear regression analysis for the three age groups. 
The value R2 explains only 1.6% of the variance on GPA for the Youngest Group (F(2, 
1091) = 9.652, p < .001), 6.3% for the Middle Group (F(2, 1045) = 36.137, p < .001), 
and 4.2% for the Oldest Group (F(2, 281) = 7.188, p < .001). Although the effect size is 
significant (p < .001) for the entire cohort, when the three age groups were examined, 
only the Gender effect was significant and its effect upon the results of the regression 
coefficient was marginal. 
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Table 10 
Summary of Linear Regression for Variables Predicting GPA by Age Group (N=2426) 
Age Group Variable b Std. Error Beta Sig. 
Youngest (Constant) 2.658 0.308 8.641 .000 
Entry Age 0.027 0.016 .052 1.717 .086 
Gender -0.127 0.031 - .122 -4.073 .000 
Total variance accounted for: R2 = 0.017, adjusted R2 = 0.016 (p < .001) N = 1094 
Middle (Constant) 2.647 0.171 15.523 .000 
Entry Age 0.031 0.007 .137 4.575 .000 
Gender -0.221 0.031 - .212 -7.084 .000 
Total variance accounted for: R2 = 0.065, adjusted R2 = 0.063 (p < .001) N = 1048 
Oldest (Constant) 3.336 0.189 17.678 .000 
Entry Age 0.008 0.004 .104 1.786 .075 
Gender -0.192 0.060 - .188 - 3.231 .001 
Total variance accounted for: R2 = 0.049, adjusted R2 = 0.042 (p < .001) N = 284 
Oldest Group 
Since a major focus of my research was to determine whether entry age affects 
academic achievement upon graduation, the results for the Oldest group was examined in 
greater detail. UNBC currently recruits students from both high schools and colleges but 
the researcher believes that it is important to look at other avenues of recruitment. This is 
where the Oldest Group of students comes into play, students that are forced to or choose to 
make career changes after a long period of time away from the academic arena. The results 
determined from the following analyses will ensure equality for all age groups or 
demonstrate a need for programs in certain areas to ensure their success at UNBC. 
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Attendance Patterns 
Further examination of this age group to determine normality of its GPA 
distribution revealed the following breakdown when Full-time and Part-time attendance 
was included in the analysis. See Figures 9 and 10. 
Figure 9. 
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The histograms above demonstrate the GPA distributions for those students taking 
courses either Part-time (s = .427) or Full-time (s = .363). The distribution for Part-time 
students is slightly more skewed than is that for Full-time students. Part-time students 
have a higher average mean GPA (3.38) but compared with that of the Full-time students 
(3.35), the difference is trivial. The calculation of the effect size confirms that 
observation (Cohen's d = M 1 - M2/SD = 0.03/0.49 = 0.06). Therefore students will have 
the same chance of achieving academic success whether they attend Part-time or Full-
time within this age group. 
Students taking courses Part-time in the Oldest Group tend to have higher average 
cumulative GPAs (3.38) than the Youngest (3.01) and Middle (3.09) Groups. Students 
taking courses Full-time in the Oldest Group also tend to have higher average cumulative 
GPAs (3.35) than the Youngest (3.00) and Middle (3.06) Groups. Students in the Oldest 
Group perform as well as if not better than those of the other groups with similar course 
loads. 
Table 11 shows the linear regression of GPA for the attendance patterns of the 
Oldest group of students. The value of R2 explains only 4.2% of the GPA variance for 
Part-time attendance (F(2, 226) = 5.946, p < .003), and 2.6% for Full-time attendance 
(F(2, 52)= 1.707, p < .191). The effect size was not significant for both independent 
variables (p < .001) when the Oldest Group was examined. The beta values for Part-time 
and Full-time, although similar, exhibit different degrees of importance. The Gender 
effect (Beta= .202) is more important and favours females for Part-time students but the 
Entry Age effect (Beta= .197) is more important for Full-time students. 
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Table 11 
Summary of Linear Regression for Variables Predicting GPAfor Oldest Group by 
Attendance Pattern (N=284) 
Oldest Group Variable b Std. Error Beta Sig. 
Part-time (Constant) 3.405 0.211 16.130 .000 
Entry Age 0.006 0.005 .088 1.355 .177 
Gender -0.216 0.069 - .202 - 3.117 .002 
Total variance accounted for: R2 = 0.050, adjusted R2 = 0.042 (p < .001) N = 229 
Full-time (Constant) 2.647 0.431 6.968 .000 
EntryAge 0.015 0.010 .197 1.466 .149 
Gender -0.137 0.125 - .147 - 1.092 .280 
Total variance accounted for: R2 = 0.062, adjusted R2 = 0.026 (p < .001) N =55 
Gender 
The interactions between gender and academic achievement for the Oldest Group 
are compared in Figures 11 and 12. 
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Figure 12. GPA distribution for Oldest male students. 
The histograms above demonstrate a slightly more negatively skewed GPA 
distribution for female (s = .671) than for male students(s = .247). This follows current 
research patterns that, on average, Females (3.44 GPA) outperform Males (3.24 GPA). 
Although this may be the case with these academic achievement measures, the effect size 
of the difference was trivial (Cohen's d = M 1 - M2/SD = 0.20/0.48 = 0.42); therefore, 
generalizations can be made to both females and males. 
Table 12 shows the results of the linear regression for the GPA distribution of the 
Oldest group by Gender. The value of R2 explains only 0.8% of the GPA variance for 
Females (F(1, 187) = 1.601, p < .207), and 0.3% for Males (F(l, 93) = 1.725, p < .192). 
The effect size was not significant for either gender (p < .001). The beta values were low 
for both genders. 
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Table 12 
Summary of Linear Regression for Variables Predicting GPAfor Oldest Group by 
Gender (N=284) 
Oldest Group Variable 
Females (Constant) 
Entry Age 
b 
3.181 
0.007 
Std. Error 
0.207 
0.005 
Beta 
.092 
15.368 
1.265 
Total variance accounted for: R2 = 0.008, adjusted R2 = 0.003 (p < .207) N = 189 
Males (Constant) 
Entry Age 
2.876 
0.010 
0.281 
0.007 .135 
10.231 
1.314 
Total variance accounted for: R 2 = 0.0 18, adjusted R 2 = 0.008 (p < .192) N = 95 
Prior Qualifications- Admission Types 
Sig. 
.000 
.207 
.000 
.192 
Examination of the Oldest Age Group to determine the normality of its GPA 
distribution revealed the following breakdown when Admit Type was added to the 
analysis. See Figures 13 thru 15. 
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The results in Figure 13 are not significant because there are two few cases to 
conduct an analysis. (Note: these students may have been admitted based on a General 
Education Diploma (GED) which is equivalent to a high school diploma in British 
Columbia). Figure 14 shows a slightly negatively skewed histogram for transfer students 
(s = .557). This suggests that the prior academic experience of this group has been 
positive in preparing them to succeed at UNBC. Figure 15 shows that students admitted 
outside the normal channels of admission requirements (s = .044) tend to have a 
normally-distributed histogram. This follows the same pattern as the entire cohort; 
therefore, Other Admit types in the Oldest age group perform just as well as those 
students from the other two age groups in the same circumstances. 
Prior Qualifications -Admission GPAs 
Examination of the Oldest Age Group to determine the normality of its GPA 
distribution revealed the following breakdown when Admission GPA groups were added 
to the analysis. See Figures 16 and 17. 
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Figure 16. 
Figure 17. 
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Figure 16 shows a slightly negatively skewed histogram. This result suggests that 
Group 1 students (3.43) perform slightly better than Group 2 students (3.28) at UNBC. 
But the calculation of the effect size of this difference indicates that it is trivial (Cohen's 
d = M 1 - M2/SD = 0.15/0.46 = 0.33). Therefore generalizations to both groups can be 
made from the regression analysis performed on Group 1. The normality of the 
distribution of Figure 17 indicates that students in Group 2 (3.28) perform as well as 
students in the other two age groups in this category (2.93 and 2.99 respectively) . 
When admission GPA was included in the regression analysis (see Table 13), the 
results produced a R2 = 33.1 % with a unique variance upon GPA [F(3, 169) = 29.390, p < 
.001)]. The beta value of .576 for Admission GPA is even larger than the beta value for 
the entire cohort. The regression coefficients for both entry age, 0.001 , and gender, 
0.131, increased GPA only slightly but admission GPA accounts for an increase of0.503 
graduation GPA units for every admission GPA unit, which is definitely the most 
significant independent variable. These results suggest that combined academic 
preparedness and life experience are the best predictors of academic achievement at 
UNBC for the Oldest Group of students. 
Table 13 
Summary of Linear Regression for Variables Predicting GPAfor Oldest Group by 
Admission GPA (N=l73) 
Oldest Group Variable b Std. Error Beta Sig. 
With GPAs (Constant) 1.991 0.240 8.297 .000 
Entry Age - 0.001 0.004 - .010 - 0.165 .869 
Gender -0.131 0.062 - .133 2.134 .034 
ADMGPA 0.503 0.055 .576 9.128 .000 
Total variance accounted for: R2 = 0.343, adjusted R2 = 0.331 (p < .001) N = 173 
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Summary of Findings 
Chapter Five 
Discussion 
The purpose of this study was threefold: first, to determine whether or not there 
was a relationship between entry age and academic achievement for UNBC Graduates; 
second, to determine whether or not other independent variables had any effect on 
academic achievement for the entire cohort; and third, to examine the academic 
achievement of the three different age groups. 
First, holding all other independent variables constant, the relationship between 
entry age and academic achievement was examined. Based on the findings between entry 
age and academic achievement, entry age predicted only 8.1% of the variance upon 
academic achievement for the entire cohort; therefore, the hypothesis- that entry age 
predicts academic achievement, was confirmed. The Gender effect also was significant 
for the regression. It favoured females over males for academic achievement. However, 
the effect size of these differences was found to be trivial; therefore, these results are 
interpreted as evidence that both males and females have an equal chance of high 
achievement at UNBC. 
Second, the results of this investigation are broadly consistent with those reported 
by Astin (1975), in regards to the other independent variables, gender, attendance 
patterns, prior qualifications (admit type and admission GPA) and their affects upon 
academic achievement. All independent variables had negligible effects upon a student's 
academic achievement except admission GP A, which accounted for 30.6% of the total 
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variance (R2 = .306). None of the other independent variables had any noticeable effects 
upon academic achievement. 
Third, results for the three different age groups did not predict academic 
performance any better than did the results for the entire cohort. Richardson's (1994) 
conclusion that academically, mature (older) students do as well as or better than younger 
students was not supported by the data. This was accomplished by examining the 
standard deviations for each age group for academic achievement and determining 
Cohen's effect size to be trivial between the groups. Therefore, the claim that older 
students do as well as younger students was confirmed. 
Explanation of Findings 
The data used met the tests of normality and for linearity, the two important 
assumptions of linear regression. The correlation coefficient measures the degree of 
linear association between two variables. In all instances of this analysis, low 
correlations between the variables were found. This decreases the interactional effects 
occurring between the variables which might affect the regression analysis. Because the 
sample size was large, it was possible to state the findings in a generalized way. For the 
purpose of this project, certain independent variables were chosen for inclusion while 
others will be studied in more depth at a later stage. 
Entire Cohort 
Low correlations between the two independent variables, entry age and gender, 
and the dependent variable, GPA, ensured that there were no interactional effects when 
-49-
completing the regression analysis. Examining the histogram (Figure 3), transformations 
were not required of the original data because of the normality of the distribution was 
apparent (skewness= .065). This means that there were some students who perform 
poorly and some that excel academically, but the majority are in the middle. 
When the regression analysis was examined, it showed that there was a 
relationship between entry age and gender on academic achievement (GPA). Although 
the results were statistically significant (p < .001 ), the regression coefficients for both age 
and gender were small (0.018 and 0.177 respectively). These effects were further 
illustrated when R2 was examined. The regression explained only 8.1% of the total 
variation in GP A. Does entry age and gender predict a student's academic achievement 
upon graduation? Yes, but not to any extent that we can make any serious claims to have 
students delay their entry into university. 
In reviewing some of the measures for the entire cohort, the results confirm 
current statistics from Statistics Canada (1998) that more female students (54.4% at 
UNBC) are graduating than are males (45.6% at UNBC), and female students (3.16 GPA) 
are scoring better on average than are male students (2.96 GPA). However, analyzing the 
differences for the effect size again indicated that the results were trivial (Cohen's d = 
M1-M2/SD = 0.20/0.52 = 0.38). Although these measures are noticeable, the differences 
in the effect size were not; therefore, it was concluded that both Males and Females have 
an equal chance of high achievement at UNBC. 
In reviewing the data collected on Admission GP As, there were two distinct 
groups, those with Admission GPAs (Group 1, N = 1416) and those without Admission 
GPAs (Group 2, N = 1010). It was then important to determine whether or not these two 
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groups were similar enough to make generalizations about the entire cohort. Upon 
reviewing the normality of the distributions (.030 and .200 respectively), the average 
admission GPAs (3.12 and 3.00 respectively) and the effect size (Cohen's d = 0.23), it 
was determined that the results of the regression could be generalized to the entire cohort. 
Although Admission GP A was the best predictor of all the independent variables for 
academic achievement at UNBC, it only accounted for 30.6% of the total variance (R2 = 
.306) which is still not enough to make a significant claim. The regression coefficient for 
Admission GP A accounted for an increase of .416 graduation GP A units for every unit of 
Admission GP A. This was the most significant independent variable for the entire 
cohort. 
Age Groups 
The decision to split the cohort into groups was based on two factors: (1) the wide 
range of ages (17.05- 67.03) attracted to UNBC and (2) to determine whether there were 
differences between these groups. The age splits were determined from current literature: 
17 to under 21 (Youngest), 21 to under 30 (Middle), and 30 and over (Oldest). Within 
the framework of this literature, the research discusses the Middle group as being those 
students in the mature age category. For the purposes of our project the researcher will 
be referring to the 30 and over group as mature or the Oldest. As stated prior, the 
Youngest group for the most part are just leaving high school; the Middle group have 
possibly worked in the field and are either upgrading or finishing up on some other 
educational endeavours; and the Oldest group are those students who prolonged their 
return to work or family reasons and are progressing slowly towards their academic goal. 
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In reviewing the statistics of each group, the average graduation GPA increased 
directly with the age of the group (3.00, 3.06 and 3.37 respectively). Females tended to 
comprise a slight majority for the two younger age groups but more noticeably for the 
Oldest group (55 .0%, 50.5% and 66.5% respectively). Low correlations between the 
independent variables ensured that there were no interaction effects during the regression 
analysis. 
Normal distributions (Figure 6 & 7) were found for both the Youngest (s = .213) 
and Middle (s = .038) age groups when the regression analysis was complete. These 
results suggest similarity to the distribution of the entire cohorts (s = .065). The Oldest 
group's histogram (Figure 8) reveals a slightly negatively skewed distribution (s = .412). 
This may explain the higher academic achievement measures for this age group. 
The regression results for each group accounted for marginal differences in the 
total variance ( 1.6%, 6.3% and 4.2% respectively). This suggests that alone, none of the 
groups predict academic achievement better than the entire cohort (8 .1% ). When the 
three groups were examined, only the Gender effect was significant. Beta coefficients 
were .127, .221, and .192 respectively. The effect favoured females (p < .001). 
Based on the results of the regression analysis, UNBC students are able to achieve 
the same results no matter their age or gender. This is important for potential students to 
know about UNBC, as this demonstrates the fact that even though students come from a 
variety of diverse backgrounds and experiences, on average each student has an equal 
chance of achieving academic success. UNBC enables its students this possibility and 
this is an important recruitment tool for current liaison officers to promote to high school 
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counselors, parents, students and potential employers looking to upgrade their 
workforce's skills and knowledge. 
Oldest Age Group 
The Oldest group required further analysis as differences could not be determined 
strictly from the GPA distribution produced from the regression analysis. The following 
independent variables were examined in more detail for the Oldest group: Attendance 
Patterns, Gender, and Prior Qualifications (Admission Types and Admission GPAs). 
The results indicate that older students study part-time more often than do younger 
students (Youngest- 492 PT 11094 = 45.0%, Middle- 532 PT 11048 = 50.8%, Oldest-
229 PT /284 = 80.6% ). In all age groups, those students studying Part-time had higher 
average mean GPAs (3.01, 3.09 and 3.38 respectively) than did Full-time students (3.00, 
3.06 and 3.35 respectively). The calculation of the effect size was trivial for the Oldest 
group (Cohen's d = 0.06). Therefore, no matter whether one studies Part-time or Full-time 
one will have an equal chance of achieving academic success. It is important to point out 
that there were more graduates taking Part-time course loads (51.6%) than Full-time course 
loads ( 48.4%) for the entire cohort. Although the difference is marginal, it does 
demonstrate the need for more flexibility for students to complete their programs over an 
extended period of time, and that students do not necessarily tallow the normal Full-time 
route to graduation. 
Females comprise the majority of students in the Oldest Group (66.5% ). Both 
females and males in the Oldest group had higher average GP As than did their counterparts 
for the entire cohort (3.44 for females and 3.24 for males). Nevertheless, when examining 
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the effect size for these two genders for the Oldest group, the differences were trivial; 
therefore, both genders have an equal chance of graduating with high academic scores. 
When Admission type was added to the regression analysis, the results showed 
that transferring to UNBC positively influences academic achievement. Current research 
states that those students who focus on their educational goals do better than so those 
who are unsure of what they want to do within higher education even when these students 
have similar admission GPAs. UNBC's results suggest that Transfer students are more 
aware of their educational goals than are High school and Other admit students. Both as 
a whole and when split into age groups, Transfer students' average GPA was higher than 
that of both High School and Other Admit students. Research suggests that this 
difference may be due to the other two groups doing more exploring during their 
attendance than do Transfer students, because the latter have a direct academic goal in 
mind. Or it may be that UNBC attracts highly-prepared students from other institutions. 
Finally, contrary to research by Tinto (1993) and Pascarella and Terenzini (1991), UNBC 
has an excellent university transfer process which helps those transferring to gain the 
maximum number of credits for their transfer, thus explaining the ability of Transfer 
students to complete their degrees in a timelier and more efficient manner. However, the 
calculation of Cohen's statistics again indicated that the effect size was trivial (Cohen's d 
= .33). Therefore, students admitted to UNBC from High school, College or outside the 
normal admission requirement will achieve equally well. 
When admission GPA was added to the regression analysis for the Oldest group 
(see Table 13), the results produced a R2 = 33.1 % with a unique variance upon GPA [F93, 
169) = 29.390, p < .001)]. The regression coefficients for entry age and gender increased 
-54-
GPA only slightly, but Admission GPA accounted for an increase of .503 graduation GPA 
units for every admission GPA unit. This result was definitely the most significant 
independent variable. These results suggest that combined, academic preparedness and life 
experience are the best predictors of academic achievement at UNBC for this age range. 
UNBC currently recruits students from both high schools and colleges, but the 
results indicate that other avenues of recruitment needs to be explored. This is where the 
Oldest Group of students comes to attention. These are the students who are forced to or 
choose to make career changes after a long period of time away from the academic arena. 
Convergence with Related Literature 
It is important to note that although there seemed to be a minor relationship 
between entry age and academic achievement, the results regarding the Oldest student 
age group corresponded to current trends in the literature. This research demonstrates 
that Older students' academic performance results are as good as or better, than that of 
younger students (McGivney, 1996: Cantwell, Archer & Bourke, 2001). The majority of 
UNBC's Older students also take longer to complete their degrees than do younger 
students. In accordance with Tinto (1993), the results of this study indicated that more 
females were graduating in the Oldest age group than in any other group, and in all age 
groups they received higher academic achievement scores than did males. 
Students with prior qualifications of Transfer tend to do better than both High 
School and Other admit types. This result is contrary to current research literature that 
states that these students should take longer and that fewer of them will be retained 
(Tinto, 1993; Pascarella & Terenzini (1991)). It is important to point out though that the 
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admit types effect size differences were trivial. Therefore, students coming out of high 
school, transferring to UNBC or being admitted under non-traditional entry, have an 
equal opportunity for academic success. 
Implications for Recruitment and Retention 
The data from this study indicate that academic achievement at UNBC is not 
predicted by entry age or gender alone. Other factors not currently captured within the 
Registrar's Office database may help in developing programs to increase retention. 
Current research shows that classroom experience plays a leading role in increased 
achievement. It may, therefore, be an interesting factor to add to the current data 
collection process for further analysis. The results of this study indicate that students 
receive equal treatment no matter what their age or gender. Recruitment committees can 
promote this type of information to potential students, high school counselors and parents 
to increase interest and enrollment from all age groups and both genders. A closer look 
at the Oldest age group demonstrates the success that these students have had at UNBC 
and that studying part time does increase their academic achievement although the effect 
size differences are again trivial. 
In reference to current research practices, data are seldom presented in such a way 
that they provide an accurate picture of how university experiences may change over the 
course of a student's career (Grayson, 1999). This said, the results of this study suggest 
that universal data collections, such as those collected by Statistics Canada, need to be 
analyzed within institutions to determine what does and what does not increase students' 
average cumulative GPA at graduation. As Tinto (1993) points out, it would be a 
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"serious mistake to assume that all group members are alike in their experiences in higher 
education, or that all institutions, however similar in structure exhibit similar patterns of 
student learning" (p. 72). 
Although this study examines only graduates of UNBC, the researcher believes 
the next step in data collection must be to begin examining trends in student retention. 
Although UNBC has taken part in the British Columbia Council on Admissions and 
Transfer (BCCA T) student admission cohort reporting on High school and Transfer 
students, UNBC needs to examine in depth the numbers being reported to determine 
appropriate methods of increasing their current retention rates, in order to increase 
UNBC' s graduation rates. This should then be followed by surveys that examine more 
than the economic and satisfaction indexes that are currently being reported by the 
University President's Council of British Columbia. Questioning those who graduate 
about what made them stay is an excellent source of information that administrators can 
use to make future decisions on recruitment and retention initiatives. Time to degree 
should not always be an issue when reporting statistics. As stated previously, graduation 
is the ultimate goal and for students, institutions and provinces. 
Current Applications 
Successful retention studies lie in the institutions' willingness to involve 
themselves in the social and intellectual development of their students (Tin to, 1993, p. 6). 
The reason for this study was to help UNBC begin to understand what factors affect 
academic achievement and whether the institution as a whole can use this study to help in 
the recruitment and retention of students. All institutions inherently store, access, and 
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deliver knowledge in some manner. The question is what value is added to the products 
and services they deliver by the effective use of that knowledge capital. It is important 
for institutions to provide employees with new ways to visualize and transcend 
extraordinarily complex, transaction-based data through integrated views so that they 
enable the user to make good decisions based on aggregated data. When Universities 
begin to pay attention to students' backgrounds, needs and expectations, students will 
succeed. This can only be done by providing accurate and timely data to various offices 
to enable positive decisions that will both enhance student learning and increase student 
retention. Institutions must be innovative, creative and clear in their approach to retain 
students, not to mention setting measurable goals. 
UNBC has put in place a Student Quality of Life Task Force which main purpose is 
to make recommendations to support the University's Strategic Academic 
Plan (SAP) for the period 2002- 2007 including, but not necessarily 
limited to, the following elements: an identification of student success 
priorities (including focus on 'Learning Communities', Residences, Peer 
Mentoring programs, Academic Advising, Athletics, Career Counselling 
& Placement Services, Enrolment Management, Online Services, Student 
Success Services, student retention, transition & orientation programs, 
etc), and a critical evaluation of services necessary for the achievement of 
those priorities. (University of Northern British Columbia, 2002) 
With this in mind, UNBC has begun evaluating their services to their students and 
making recommendations for change. The information that this study has produced 
demonstrates how well UNBC is integrating students with varying backgrounds, needs 
and expectations, but it is only one step in the process of increasing student retention. 
Information must be available for senior administration, faculty, staff, and new and 
continuing students so that they understand the dedication that their institution places on 
higher education and their goals to provide the best for them. 
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It is important to note that initial benchmarks must be collected by institutions to 
determine whether or not the changes implemented have made a difference. This study 
has begun that process and hopefully future research in this area will continue to examine 
different trends in admission data that leads to academic success upon graduation. It is 
also important to note that this study is specifically designed to help UNBC with their 
recruitment and retention efforts and that generalization to other institutions is not a 
premise of it. 
Future Research 
Although not specified in this study as independent variables, such data that is 
collected by the registrar's office in regard to their graduates could be used in a variety of 
ways to help in the recruitment and retention of students. Age, academic achievement 
and hometown (geographical data) information can be combined to create studies that 
target specific liaison visits; and various college and high school information could also 
be targeted in the same way. A contentious issue that should not be sidestepped in the 
current provincial administration would be that of accountability in high schools and 
colleges. Data could be evaluated to determine which districts/schools produce the best 
graduates at UNBC, and, possibly, create a follow up study that looks at why the 
differences exist. Another factor that affects students graduating is that of financial 
concerns. Although this was not part of the initial study, it would be an important aspect 
to add to see whether or not students on financial assistance attain the same academic 
achievement as those without. Some of the issues facing student retention can also be 
alleviated by follow up surveys of our graduates to determine some of the reasons why 
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these students stayed and whether or not there are differences between age groups. 
Information on the success of students attending UNBC Student Success week compared 
to those not attending would be another very important piece of information for the 
recruitment and retention committee. Finally, of importance to UNBC would be statistics 
extracted on the University 101 course currently offered to students to help them in 
preparation for studies at UNBC. These statistics would determine whether or not these 
types of courses are making a difference. 
The current results produced were able to answer the research question posed, but 
one of the subsidiary questions was not explored due to time constraints for this project to 
be completed. Initial statistics were extracted but the analyses were not included as they 
did not add any more information to the current results. Future reports to be completed 
when time permits will focus on the independent variable of degrees awarded for the 
entire cohort along with the individual age groups to determine whether or not there is a 
relationship between this variable and academic achievement for UNBC graduates. 
Chapter Six 
Conclusion and Recommendations 
The need for both accountability and institutional effectiveness measures are 
necessary if higher education institutes are to be truly accountable. Institutions must 
report publicly on the performance deemed important to government, but they also must 
have internal processes for constantly assessing and improving their programs, services 
and operations if they are to ensure the delivery of excellent educational programs and 
services that meet the needs of students. Although this study is a tiny aspect of this 
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accountability framework, it may be a start on how these measures can be used to 
improve recruitment and retention. 
It is important to note that within any institution changes do occur that can affect 
the flow of students in and out of its doors. The support and guidance that students 
receive during their attendance at an institution is one of the key factors in their decision 
to stay or go. It is also important to point out, as have Pascarella and Terenzini (1991 ), 
that the "majority of important changes that occur during college are probably the 
cumulative result of a set of interrelated experiences sustained over an extended period of 
time," not just one event or experience. Research has shown that students ' different 
backgrounds and experiences can affect academic performance. The questions is, to what 
degree does this occur? Every student learns differently and although this has been said 
over and over again, as researchers, we still try to figure out what makes one student 
achieve academic excellence and another just get by. Higher educational institutes are 
supposed to recruit and retain students to degree completion. Every time a student enters 
UNBC, the goal is to keep that student in the University, and more importantly, to enable 
the student to achieve his or her goals. As noted in the introduction of this report, the 
institution as well as the student benefit when the degree is awarded. Conversely, when a 
student drops out and does not complete a degree, the resources are wasted throughout 
the entire system of higher education. The student, the faculty, the institution and the 
taxpayer all lose. How we recruit and retain students must be researched and analyzed to 
provide educators with the best means possible to achieve both of these goals. When 
both enterprises meet their objectives then success is achieved by both the students and 
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the institutions. The problem with a lot of current research is that is looks to generalize 
every situation to a group that may or may not be the same at another institution. 
In this investigation, the results indicate that although entry age and gender do 
predict academic achievement at UNBC, the differences were trivial when reviewing the 
effect size of the correlations. This means that liaison officers and high school 
counselors can promote that UNBC graduates have an equal chance of performing well 
academically no matter what their age or gender. Both parents and students who have 
concerns regarding current Statistics Canada statistics can feel assured of the equality that 
UNBC has achieved with their graduates. This said, further analysis of the data has 
produced results consistent with current research practice; thereby, demonstrating that 
UNBC is on the right track to recruit and retain students. Can there be more done? Yes. 
There can always be more done. But how can this be done? It is by consistently 
reviewing the current practices of an institution to ensure that both the institution's goals 
and the students' goals are met that success for UNBC graduates will be ensured. 
Implementing programs that help students to be prepared to attend higher education is 
one of the best solutions that is currently being implemented throughout the United States 
and Canada. Again, there must be a balance between policies that promote the efficient 
use of resources and not harming those students who might not fit the traditional frame of 
enrollment. 
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